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(54) IMAGE PICKUP UNIT AND IMAGE PICKUP METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate a noise in a moving 
picture caused by deficiency in a luminous quantity in the case 
of image pickup or the like. 

SOLUTION: Imaging light is made incident onto a CCD 2 via a 
lens 1. The CCD 2 of this image pickup unit converts the 
incident imaging light into an electric signal. A classification 
adaptive processing section 5 receives a picture signal 
generated on the basis of the electric signal. The classification 
adaptive processing section 5 classifies the picture signal on 
the basis of a class tap segmented from the received picture 
signal and applies an arithmetic operation of linear combination 
to the picture signal by using a prediction coefficient decided in 
advance for each class and a prediction tap segmented 
separated from the picture signal. The prediction coefficient is 
decided for each class by using the picture signal not including a 
noise as a teacher signal yk and using a signal adding the noise 
to the teacher signal yk as a pupil signal. Through the 
processing above, the noise can effectively be eliminated even 
from a moving picture. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]An imaging device comprising: 

An image sensor which changes input light into an electrical signal. 

A signal processing means which generates a picture signal based on an output of the above-mentioned 
image sensor. 

A class sorting adaptation processing means to perform class sorting adaptation processing as 
processing which removes a noise based on a described image signal. 

[Claim 2]Claim 1 comprising: 

1st field logging means by which the above-mentioned class sorting adaptation processing means starts 
the 1 st picture element region from a described image signal. 

A feature amount extracting means which extracts characteristic quantity which shows the feature of 
the 1st picture element region of the above from an output of a field logging means of the above 1st. 
A class code generating means which generates a class code which shows a class to which the 1st 
picture element region of the above belongs from an output of the above-mentioned feature amount 
extracting means. 

A prediction coefficient output means which outputs a prediction coefficient corresponding to the 
above-mentioned class code. 

The 2nd field logging means that starts the 2nd picture element region from a described image signal. 
An output of a field logging means of the above 2nd. 

An arithmetic processing means which performs data processing based on an output of the above- 
mentioned prediction coefficient output means. 

[Claim 3]An imaging device, wherein the above-mentioned prediction coefficient output means includes 
a memory measure which memorizes what was beforehand computed as a prediction coefficient 
corresponding to each class code generated by the above-mentioned class code generating means in 
claim 2. 

[Claim 4]In claim 2, the above-mentioned prediction coefficient output means. From two or more picture 
signals which do not have a noise, the 1st picture element region is started by field logging means of the 
above 2nd, and same logging means, From a picture signal generated by adding a noise which should be 
removed by class sorting adaptation processing to two or more picture signals which do not have the 
above-mentioned noise. The 2nd picture element region is started by field logging means of the above 
1 st, and same logging means. An imaging device which memorizes the above-mentioned prediction 
coefficient generated for every above-mentioned class code obtained corresponding to each of two or 
more picture signals which generates a class code based on the 2nd picture element region of the 
above, and does not have the above-mentioned noise based on the 1st picture element region of the 
above, and the 1 st picture signal of the above, and is characterized by things. 
[Claim 5]An imaging method comprising: 

An image pick-up step which changes input light into an electrical signal. 

A signal-processing step which generates a picture signal based on an output of the above-mentioned 
image sensor. 

A class sorting adaptation processing step which performs class sorting adaptation processing as 
processing which removes a noise based on a described image signal. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates, for example to an imaging device and imaging methods 

such as a video camera. 

[0002] 

[Description of the Prior Art]In the conventional video camera, in order to remove the random noise 
which onginates in shortage of the light volume at the time of an image pick-up, and is produced the 
recursive filter containing a frame memory is used. An example of the video camera provided with the 
recursive filter is explained with reference to dj^wingj. Image pick-up light enters into CCD 102 via the 
If a Si ? A CD102 chan e es the entering image pick-up light into an electrical signal, and are sample hold 
and AGC (Auto Gain Contoroller) about an electrical signal. The circuit 103 is supplied. By carrying out 
sample hold of the electrical signal outputted from CCD 102, and inputting into AGC amplifier the signal 
acquired by this, it controls by sample hold and AGC circuit 103 so that a signal maintains an 
?P p X ,ate va,ue - The output of sam P' e no| d and AGC circuit 103 is supplied to the process part 104 
L0003JThe synchronized signal generating part 107 generates a horizontal and vertical synchronizing 
signal, and supplies the generated horizontal and vertical synchronizing signal to the process part 104 
and the timing generation part 108. The timing generation part 108 generates various kinds of timing 
pulses for driving CCD102 based on the synchronized signal supplied. The process part 104 supplies the 
Y/C signal which generated and generated the Y/C signal based on the output of sample hold and AGC 
circuit 103 to the recursive filter 106. The recursive filter 106 removes the random noise which 
originates in shortage of the light volume at the time of an image pick-up, and is produced from the 
signal supplied. 

[0004]An example of the composition of the recursive filter 106 is shown in drawin g 8. The input signal 
from A/D converter 105 is supplied to the multiplier 121. The multiplier 121 carries out the 
multiplication of the (1-k) to the signal supplied, and supplies a multiplication result to the adding 
machine 122. The adding machine 122 adds the signal supplied from the multiplier 121, and the signal 
supplied from the multiplier 124, outputs an added result outside as an output signal, and it supplies it to 
the frame memory 123. The frame memory 123 supplies the signal supplied to the multiplier 124, after 
L equivalent to one frame ] carrying out period maintenance. The multiplier 121 carries out the 
multiplication of the k to the signal supplied, and supplies a multiplication result to the adding machine 

[0005]What is necessary is here, just to set up the value of the variable k appropriately, in order to 
remove a noise. About a still picture section, the random noise which originates, for example in shortage 
of the light volume at the time of an image pick-up, and is produced is removable by setting the value of 
k as the value near 1. 
[0006] 

[Problem(s) to be Solved by the Invention]However, about a dynamic image part, when the value of the 
variable k is set up greatly, it will add between the pictures which were far apart one frame in time and 
there is a possibility that a picture may fade on the whole. If the value of the variable k is set up small 
Uo zero neighborhood), an input signal will be made into an output signal as it is, and the random noise 
which originates in shortage of the light volume at the time of an image pick-up, and is produced cannot 
be removed. 

[0007]Therefore, the purpose of this invention is to provide the imaging device and imaging method 
which can remove the noise which originates in shortage of the light volume at the time of an image 
pick-up etc., and is produced also in a dynamic image part. 
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[0008] 

[Means for Solving the Problem]An image sensor from which an invention of claim 1 changes input light 
into an electrical signal in an imaging device, It is an imaging device having a signal processing means 
which generates a picture signal based on an output of an image sensor, and a class sorting adaptation 
processing means to perform class sorting adaptation processing as processing which removes a noise 
based on a picture signal. 

[0009]An image pick-up step from which an invention of claim 5 changes input light into an electrical 
signal in an imaging method, It is an imaging method having a signal-processing step which generates a 
picture signal based on an output of an image sensor, and a class sorting adaptation processing step 
which performs class sorting adaptation processing as processing which removes a noise based on a 
picture signal. 

[0010]According to the above inventions, a noise which originates in light inputted into an imaging 
device, for example not having sufficient light volume to sensitivity of an image sensor etc., and is 
produced is removable by performing class sorting adaptation processing. 

[0011] p . . 

[Embodiment of the Invention]The composition of one embodiment of this invention which applies this 
invention to a video camera is explained with reference to draw in g 1. Image pick-up light enters into 
CCD2 via the lens 1. GCD2 changes the entering image pick-up light into an electrical signal, and they 
are sample hold and AGO (Auto Gain Contoroller) about an electrical signal. The circuit 3 is supplied. By 
carrying out sample hold of the electrical signal outputted from CCD2, and inputting into AGO amplifier 
the signal acquired by this, it controls by sample hold and AGC circuit 3 so that a signal maintains an 
appropriate value. The output of sample hold and AGC circuit 3 is supplied to the process part 4. 
[0012]The synchronized signal generating part 7 generates a horizontal and vertical synchronizing signal, 
and supplies the generated horizontal and vertical synchronizing signal to the process part 4 and the 
timing generation part 8. The timing generation part 8 generates various kinds of timing pulses for driving 
CCD2 based on the synchronized signal supplied. The process part 4 supplies the Y/C signal which 
generated and generated the Y/C signal based on the output of sample hold and AGC circuit 3 to A/D 
converter 5. A/D converter 5 carries out the A/D conversion of the signal supplied, and supplies it to 
the class sorting adaptation processing part 6. The class sorting adaptation processing part 6 removes a 
noise by performing class sorting adaptation processing to the signal supplied. 
[0013]Here, class sorting adaptation processing is explained. First, as shown in drawing 2 A, class 
sorting is explained by making into an example the 2x2-pixel block (block for class sorting) which 
consists of a certain noticed picture element and three pixels which adjoin it When four pixels in this 
block are expressed by 1 bit respectively (i.e., when taking two kinds of levels, T or '0'), this 2x2-pixel 

block can be classified into a (21)4 =16 kind pattern (refer to drawing 2 B). Such a pattern classification is 
class sorting. 

[0014]In performing such class sorting to a actual picture signal, the problem that the number of classes 
concerning class sorting becomes huge arises. That is, as a practical example, 8 bits per pixel are 
assigned as picture element data, and considering the case where the block for class sorting consists of 
3x3=9 pixel, the number of classes becomes the huge thing 8 9 =2 27 . In order to deal with such a number 
of classes, large-scale circuitry is needed. 

[0015]Then, in actual class sorting adaptation processing, It is ADRC (Adaptive Dynamic Range Coding) 
to picture element data. The code value to process and by which the number of bits was reduced as 
compared with the original picture element data is generated, By performing class sorting using this 
code value, the processing made into the number of classes which reduces the number of classes and is 
easy to deal with it is made. ADRC is explained by making into an example the block for class sorting 
which comprises 4 pixels as shown in drawing 3 A. First, the maximum MAX and the minimum MIN of a 
pixel value are detected about these 4 pixels. And DR=MAX-MIN is used as the local dynamic range 
about the block for class sorting which consists of these 4 pixels, and processing in which the pixel 
value of the pixel which constitutes the block for class sorting carries out re quantization to K bit is 
performed based on this dynamic range DR. 

[0016]That is, the minimum MIN is subtracted from the pixel value of each pixel which constitutes the 
block for class sorting, and division of the subtraction value is done by DR/2 K . And the code (ADRC 
code) corresponding to a division value is generated. For example, it is judged whether when referred to 
as K= 2, as shown in drawing 3 B, it belongs to which range acquired by dividing the dynamic range DR 
equally 2 2 =4, When a division value belongs to the range of the bottom level, the range of the bottom to 
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the 2nd level, the range of the bottom to the 3rd level, and the range of the top level, it is coded by the 
2-bit ADRC codes, such as 00B, 01 B, 10B, and 11B, respectively. Here, it is shown that "B" is a binary 
number. Thus, a picture signal can be transmitted by transmitting the ADRC code for every block for 
class sorting generated with the dynamic range DR, the minimum MIN, etc. 

[0017]In this case, in the decoding side, the ADRC codes 00B, 01 B, 10B, and 11B, respectively, It is 
changed into center value l_ 10 of the range of the 3rd level, and center value l_ n of the range of the top 
level from under center value L Q0 of the range of the level of the bottom produced by dividing the 
dynamic range DR equally four from center value L Q1 of the range of the 2nd level, and the bottom, A 

pixel value is decoded by adding the minimum MIN to the conversion value. Here, such ADRC processing 
is called non edge matching 

[0018]Although the case where class sorting of the pixel value was carried out was explained here, Data 
other than a pixel value, for example, DPCM (prediction coding) Class sorting adaptation processing, It is 
also possible to carry out for the data in which it comes to give BTC (BlockTruncation Coding), VQ 
(vector quantization), DCT (discrete cosine transform), a Hadamard transform, etc. 
[0019]Class sorting adaptation processing can also be applied to processing aiming at the improvement 
of image quality, etc. using the ability to express the image pattern within the block for class sorting for 
the comparatively small amount of information using the ADRC code besides transmission of a picture 
signal. In this case, the picture signal (it is written as a teacher signal) which has the character adjusted 
to the purpose of processings — a noise is not included, for example — A prediction coefficient which 
makes the minimum the error vector e between the picture signals (it is written as a student signal) 
made into the object of processing is beforehand defined for every class expressed by the ADRC code. 
And an operation as shown in the following formulas (1) between the pixel (it is written as a prediction 
tap) of the prescribed position in a student signal and a prediction coefficient is performed, and the 
picture element data in which processing of an improvement of image quality, etc. was performed as an 
aggregate of the pixel value y which is the result of an operation is obtained 
[0020] 

y=w 1 xx 1 +w 2 xx 2 + .... + w n xx n (1) 

Here « x i x n are each prediction tap, and w t w n are each prediction coefficient. 

[0021]This invention removes the random noise which originates, for example in shortage of the light 
volume at the time of an image pick-up etc., and is produced by performing class sorting adaptation 
processing The composition of the class sorting adaptation processing part 16 in one embodiment of 
this invention is explained with reference to drawin g 4. The picture signal supplied from the process part 
14 is supplied to the field logging parts 1 1 and 12. The field logging part 1 1 starts a class tap, and 
supplies the started class tap to the feature quantity extracting part 13. The pixel which constitutes the 
block for class sorting with which the feature quantity extracting part 13 is supplied. Characteristic 
quantity required for generating of a class code, such as the maximum MAX, the minimum MIN, the 
dynamic range DR, etc. of a pixel value of (writing it as a class tap hereafter), is extracted, and the 
extracted characteristic quantity is supplied to the class code generating part 14 with the picture 
element data within the block for class sorting. 

[0022]The class code generating part 14 supplies the class code which generated the class code for 
every block for class sorting, and made it generate to the memory 15 by performing an operation which 
contains ADRC etc. based on the characteristic quantity supplied and which was mentioned above. It is 
every class beforehand provided in the memory 15, namely, the prediction coefficient corresponding to a 
class code is memorized/These prediction coefficients are memorized, for example considering the class 
code as an address, and the memory 15 outputs a prediction coefficient according to the class code 
supplied from the class code generating part 14. This prediction coefficient is supplied to the estimated 
calculation part 16. 

[0023]On the other hand, the field logging part 12 starts a prediction tap from the picture signal 
supplied, and supplies the started prediction tap to the estimated calculation part 16. The estimated 
calculation part 16 performs an operation like an above-mentioned formula (1) based on the prediction 
coefficient supplied from the memory 15, and the prediction tap supplied from the field logging part 12. 
The picture signal with which the random noise which originates in shortage of the light volume at the 
time of an image pick-up, and is produced as an aggregate of the pixel value y as the result of an 
operation was removed is acquired. 

[0024]Next, study, i.e., the processing which computes a prediction coefficient, is explained. Study is 
generally performed based on a student signal as a picture signal which should be made into teacher 
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signal y k (k= 1, 2 n) as a picture signal which should be generated by class sorting adaptation 

processing, and the object of class sorting adaptation processing. That is, based on teacher signal y k , 

prediction coefficient w, w n are set that the following formulas (2) are realized with as sufficient 

accuracy as possible to each k with prediction tap x k1 started from the student signal, and x k2 "" 
[0025] 

y k =w 1 xx kl +w 2 xx k2 + 
(k= 1, 2, ..... m) 

A concrete arithmetic method is explained Since it is not decided that prediction coefficient w 1 w n 

will be meaning when the several meters kind of teacher signal is larger than the total n of a prediction 
coefficient, It is determined that a prediction coefficient makes into the minimum the error vector e 
which defines element e k of the error vector e by the following formulas (3), and is defined by the 
formula (4). That is, a prediction coefficient is provided in a meaning with what is called a least-squares 
method. 
[0026] 

e k =Y ^ W 1 XX k1 +W 2 XX k2 + ™ +W n XX kn } (3) 

(k= 1, 2 m) 

[0027] 
[Equation 1] 



m 

k~0 



(4) 



[0028]What is necessary is to carry out partial differential of the e 2 by prediction coefficient w ; (i= 1, 
2 ....) (formula (5)), and just to set each prediction coefficient Wj that a partial differential value is set to 
0 about each value of i as a practical calculation method for calculating a prediction coefficient which 
makes e 2 of a formula (4) the minimum. 
[0029] 
[Equation 2] 



de 2 



ow. 



[0030]The procedure for defining each prediction coefficient Wj from a formula (5) is explained. If X- and 
Yj are defined as shown in a formula (6) and (7), a formula (5) can be written to the form of the 

determinant of a formula (8). 

[0031] 

[Equation 3] 
/it 
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[0032] 

[Equation 4] 
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Equation 5] 
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[0034]Generally an equation (8) is called a normal equation. A formula (8) can be swept out and can be 
solved by general procession solutions, such as law. 

[0035]The composition concerning the study in one embodiment of this invention is explained with 
reference to ^awing^S. Here, in order to remove the random noise which originates in shortage of the 
light volume at the time of an image pick-up etc., and is produced, study concerning class sorting 
adaptation processing is explained as an example. In this case, the signal which added the random noise 
originated and produced in shortage of the light volume at the time of an image pick-up at teacher signal 
y k is used as a student signal, using the picture signal which does not contain a noise as teacher signal 
y k . A teacher signal is supplied to the noise adding part 21, the field logging part 22, and the normal 
equation adder unit 26. 

[0036]The noise adding part 21 generates a student signal by adding noise patterns equivalent to 
random noise which originates in shortage of light volume at the time of an image pick-up, and is 
produced to a signal supplied. The noise adding part 21 can be constituted, for example using a low pass 
filter etc. A student signal which the noise adding part 21 generates is supplied to the field logging part 
23. The field logging part 23 starts a class tap from a student signal supplied, and supplies a started 
class tap to the feature quantity extracting part 24. 

[0037]The feature quantity extracting part 24 supplies characteristic quantity which extracted and 
extracted characteristic quantity of the maximum MAX of a pixel value, the minimum MUM, the dynamic 
range DR, etc. to the class code generating part 25 with picture element data of a class tap based on a 
class tap supplied. The class code generating part 25 supplies a class code which generated a class 
code based on an output of the feature extraction part 24, and made it generate to the normal equation 
adder unit 26. 

[0038]On the other hand, the field logging part 22 starts a prediction tap from a teacher signal supplied, 
and supplies a started prediction tap to the normal equation adder unit 26. A teacher signal is further 
supplied to the normal equation adder unit 26. Based on a prediction tap supplied from the field logging 
part 22, a class tap supplied from the class code generating part 25, and a teacher signal, the normal 
equation adder unit 26 generates data concerning a normal equation (8), and supplies generated data to 
the prediction coefficient deciding part 27. 

[0039]The prediction coefficient deciding part 27 performs computation which solves a normal equation 
(8) based on data supplied, and supplies a prediction coefficient which computed and computed a 
prediction coefficient to the memory 28. The memory 28 memorizes a prediction coefficient supplied. 
Thus, by loading a prediction coefficient determined beforehand to the memory 15 in drawing 1, noises, 
such as random noise which originate in shortage of light volume at the time of an image pick-up, and is 
produced by class sorting adaptation processing, are removable. 

[0040]Tap structure in one embodiment of this invention is explained with reference to drawing 6. An 
example of tap structure of a class tap is shown in drawin g 6 A, and an example of tap structure of a 
prediction tap is shown in drawing 6 B. In drawing 6 A and drawing 6 B, each numerical value shows a 
frame number. That is, 0 shows the present frame and -1 and -2 show a frame of one frame and two 
frames ago, respectively. +1 and +2 show a frame of one frame and two frames after, respectively. And 
it is each tap (drawing 6 A class tap and drawing 6 B prediction tap) which with a circle shows. It is a 
noticed picture element which with a circle [ double ] shows. In this example, a noticed picture element 
is also used as a class tap and a prediction tap. 

[0041]In an example of this tap structure, a spatial picture element position starts the same pixel as a 
noticed picture element as a class tap and a prediction tap from each frame. For this reason, in dravying 
6, a graphic display about a spatial tap structure was omitted. Tap structure which can be used in one 
embodiment of this invention is not a thing limited to what was mentioned above with reference to 
djrawmg_6 For example, tap structure of a class tap may differ from tap structure of a prediction tap. A 
frame which should start a class tap and a prediction tap is not limited to the present frame and 2 
before and behind that, either. It may be made to start two or more pixels from one frame as a class tap 
or a prediction tap. That is, what is necessary is just to use a suitable tap structure according to 
picturized conditions, such as character of a picture signal, and a use. 

[0042]Although one embodiment of this invention mentioned above applies this invention to a video 
camera, it can apply this invention, for example to other imaging devices, such as a still camera. 
[0043]Various modification and application are possible for this invention within limits which are not 
limited to one embodiment of this invention mentioned above, and do not deviate from main point of this 
invention. 
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[0044] 

[Effect of the Invention]According to this invention, noises, such as random noise produced when input 
light does not have sufficient light volume to the sensitivity of an image sensor, are removable by 
performing class sorting adaptation processing. 

[0045]For this reason, the effective noise rejection about the video whose noise rejection especially 
with a round filter is not effective is realizable. 

[0046]Therefore, also in any of a still picture and an animation, the imaging device which can remove 
dotage resulting from a noise, etc. is realizable. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1]It is a block diagram for explaining the composition of one embodiment of this invention. 
[D rawing 2] It is an approximate line figure for explaining class sorting adaptation processing. 
[Drawing 3]It is an approximate line figure for explaining ADRC processing. 

[Drawing_4]It is a block diagram for explaining the composition of a part of one embodiment of this 
invention. 

[Drawingjjllt is a block diagram for explaining the processing which computes a prediction coefficient 
[Df:^ing_6]It is an approximate line figure for explaining tap structure. 

CQj^win&_ZlIt is a block diagram showing an example of the composition of the conventional video 
camera. 

[Drawin&8]It is a block diagram showing a part of example of composition of having been shown in 

drawing 7 in detail. 

[Description of Notations] 

6 ... Class sorting adaptation processing part 
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[Drawin g 8] 
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±IB/^X*tfL*V'*ftfl©W*fl»lc, 75X#g( 

mt^ai:ra«awomb#®ic«i:oTa2<Diii3R«iw 40 

-F*f££U 

T, ±3B/-fX*fiLfc^S»fflC>H«{33©S4£*t 
jSLTtt5n«±iB*7X3-F$fc£Ji)iSnS±§B : P 

Afi#**«li^K£gW-SlI«XT-yXi:, 
JflS^x-yXi:. 50 



(2) $fUH2000-2 7 8 6 99 

2 

±fEB{*f§*§K»^T / -f X*Rfc£f SfflSfc LT<D 

* 7 x#«s$as*fiis-f * 5 xajBsusfflsxr- v ~f 

[0001] 
[0 0 0 2] 

5fc&K7b-A^U*#tyIS@I!7*rt/#tfffl^e> 
0 l^LTCCD 1 0 2fcASff5. CCD102 

a, A»**s»***««*fc£»u *^{i*f*^ 

>X;U*— ;U F*J J:tf A G C (Auto Gain Contoroller) 
SlBi 0 3lc§y£-f£ o ^>y;I/3h-;I/K43«ttfAGC 
@g§ 1 0 3 T*(4, CCD 1 0 2fr£tti7j£ft3*Stfa% 

GC7>XKA73-f 3 Ci: {i*f#iIIE<ii*<$o 
£ 9 tSlltSo yy7)lfr-)l Ft3 <ttf A G C [HISS 1 

0 3<Otb7Jt4, Xa-trxgpi 0 4£ffiieSttS. 

[0003] isusm^ffs^sp i o 7 « % • mmmm 
£*§*&« U ^Lfc7k¥ • Mitrawm^^Xp-bx 
gpi o 4t>^5^as8i o 8tic^-rs 0 

t, ccd i o 2*Bttf sfcaoaao^s:'^ 
;l/X££j£-f3o Xn-trxgfli o 4(4. *tv~fh 
FfcitfA G CHJgS 1 0 3<Dffl*JfcS"3^T Y/ 
Cft*i*£fiStU 4jaufcY/Cfi^*58lHlS!7'f;l/^ 

1 0 6 * D jBHSSX-f rt/* I0 6li, &l&£n 

^A/WX^Hii-rs. 

[000 4] M®M7 (DlifiEcD— #J*H 8 

2 1 K:(Jtt&$nS. ^§|l 2 1 14, {Kt&SftSfc^K: 

d-k) *si*u £*ts£**fl*8g i Z2\zm&? 
imftfgi 2 2*4. mgfgi 2 i3b^«i&*nste^ 

^t'J 1 2 3lcffi^-T5o 7b-Ap<t»J 1 2 3(4, « 
^$tx5fI^*M^l4* 1 7 U-A^tCffl^-r 5«BHffi^ 
Lfc^, 2 4tc{tyS-r3o ^S^l 2 1 14, 

fltt&*n*ffl»fck**jiu **e**ijp»» 1 2 2 
[0005] dCT', «ak©ffitt/^x*i*s-r*fc 

tDffi^ l icifivMiiK^g-f i:tc<fc0, ^J^.t4*»ftB# 



(3) 

3 

CO 00 6] 

fc» g»k©ffi*/Jv£< (Ottifilc) KJg-rSfc. A£ 

o^Sfc^H LT4c^^>^Ay-r x*»*-r set 

[0 0 0 7] 'fi£oT, COfSfiOBtttt, i&KaP^tfe 10 
[0008] 

£lx<d?7 xftmm&ymzm t ? xftmm&mw. 
^mtmtzctttftmttmimwx&Zo 20 
[0009] mmm5(o%m&. mrnxmcts^x, a 

t. mmm^\cm-3^x s ^ x*®£-tz>xmtLx<D 

[0 0 10] W±OJ:5ft»BlcJ:Wf, *7X#3Iig 

ICjeBLT^CS/^X*®*?- SCttfT'tSo 30 
[0 0 1 1] 

TftS, £©f§IE©-fl$ra©TOco^T0 1 
BaUTttWrS. ilttftii. UyXl£ftLTCCD2 

ic\MtZo c c d 2 (i, Awr sflHtofc*msua*tfc 

S&IU n%.ig^ZV>7)l*-)l KfeJ:tf A G C (Aut 
o Gain Contoroller) @?S 3 fc{}t;|&-f S„ 
;UFfcJ:tfAGC|H]S&3T'5i, C CD2fre>aj7J$nS 

m^fi^+j-yX^-yuFU eniCcto-nf^ns 

<g^*AGCT>y»CA*-r*Ci:JC«tO, <3*§jWSIE 40 
ffi^ffioJ: 3 ESJWfSo •9->X;l/*-/b F*5<fctfA G 
C0S83©tii7j{i, Xp -bxgfl 4 ttS„ 
[0 0 12] |3J»iffi^?g£SS 7 tt, 7k¥ • MSIelfflfl^ 

XP-bXgP 4 ttv >X;l/*-;l/ KMtfA G CESS 3 
<OtHftfcS-Ji,vcY/Cfc*|j££* u 3e/#L/cY/C 

fe#*A/DS»»5»C«t&-rSo A/DggH§5«, 50 
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[0 0 13] CuT% ^XSHEUSJaSHCO^TSHB 
•T5 0 $1\ 02 Atc^-Tct^fc, fcsaBHiRi:* z 

ntpart* 3-3©Bi^e)*s 2 x zmmv-fuy ? 

1 hT?*a*h5«^, tKtt'l' tfcti'O'© 

(2 1 ) ' =1 65it)<D/^->»c»JS-r5i:i: 
tfTtS (H2B#ig) „ £<D£o%/W-yftmtfl? 

[0014] <Kr>£o%?7Xftm*n&<Dmmmmz 

X, IIf-^i:LTl fc*) 8 tf-y F##J!3 M|T 
5>nT*J0, *^X#SlfflXP-y*#3X3 = 9iIifgfr 

?7XmiZ8' =2" 
Aft&©£:ftS 0 £©£?ft?^X&;S:iDtt&?fci6£« 

[0015] *-ct% HBg©^^x^jijSsaafc*i^ 

Tti> H^x— £lCADRC(Adaptive Dynamic Range 
Coding) «yi*ffiLT7C©H*"r-*fcitLTl£'y h» 

»\^V>^X!&£TSMg#ft£nS 0 H3Atc^ 
fj;5ft, 4llT«n§^7X^ffl7"n7^?; 
ffJtbTADRCtOt^KWrSo $1\ Ctl6 4ia 
^lco^Tiffl^ffl©«AfilMAXfc<i:t>*a/jNfiiM I N£ 
^W-rSo *LT» DR = MAX-MIN^ ;itte>4 
BUfr 5> ft S * 5 Xp »v * tcot/^TO^mWft 

[0016] -rftfc^, * : 7Xftmm7£>v<'*mf$.? 

DR/2" Xf&WtSa fit, ^Ill^lStSn- 
K (ADRC3-K) *^(K*nS. Witlf , K = 2 t 

r%2 2 =4H^-rscttCcfcoTf#5.nsf5inoSi5H 
znzn, fl«jx.{f, oob. o i b, 1 ob. tji 

t>*l 1 BI?«D2e-y hOADRCP-FtCP-Kfk^n 
So CCT\ " B" ti2ji|S[T-$.SiIi:^^-r o C<D& 
3tLT^fig?nS^5X4i-JifflXn-y^$OADRC 
^Vt^7^l/>->'DR, S'MMINfj: 



(4) 
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[0 0 17] CO*&, ffl^ilTii, ADRCai-FO 
OB, 0 1 B, 1 OB, 33<fctfl 1 Bsb^n^n, 94 
*5'y*UyS>DR*4^LT»5tt3«fcT®U''* 

tfj^ffiLm , Tfr£3#a©l^;l/©iBH©4M>fit 
oTBiSfl^^f So CCt?. CKDi^^ADRCSQ. 10 

[0 0 18] LCfli, fifSffi^^xftSttSii^;: 

Of-^, fiflRtfDPCM C^iJft^iffc) , BTC (Bl 
ockTruncation Coding), VQ b^M^t) . D 
CT mWL^^y&m , *5<£lf7?"V-;l/g$!#tf 

y=wi Xxi +W2 Xxz H 

w , • w„ ^¥IIIlt$5. 20 
[0 0 2 1] COHH^ti, Z^XftmMfcMZn? C 

co^to-^fisff^jcfcit 5 * 5 xftsausjaaaB 1 6 

4fr5«te£nSHtfHS3*MB«W!>aiL»l 1,12 

teaesti*. nanwotfibasi n±, ^7x^7^ 
gjowu «jowufc*7x^'y^%i#a*ftaia5i 3 
»c«i&-rs. «F8»«,aa5i 3 its ea&sns^xa 

ISTS) ©Bfg<S©«*fiIMAX, S/.MSMIN, 94 

*fc©fflj|-r-*i:#£*7X3-Ff8£»l 4fc0»& 

[0 0 2 2] *7Xn-F#g£gM 4(4. {£&£n3ft 
ftftfcS^T A D R c*%^tr±j£l/fc J: 5 

F£f£££-3\ ^^a-FftytU l 5£ 
StlS-TSo i 5fc«, ^\&mbhtvtt*?v7M 40 

y k =w. X xh +Wz X Xk2 H 

(k=l , 2, • •, m) 

w. {±-jSK:i*S6ftt^(DT\ KH^F/l/e© 
S^e* *WT©S (3) T'5£8LT, S (4) tCcfco* 

e k =y k — {w. Xxh +W2 Xxk H hw 

(k= 1 , 2, ••• m) [ai] 
[0 0 2 7] 50 



[0 0 19] $fc, *7*$HiS(£iQffl«» 6B«flHI<D 
ST $ 3 £ £ =&f Uffl L T, HftOiSSI^fcBWfc-rSffli 

h;l/ e ^«/>i:-r 3 i 3 ft^flH&R* ADRCa-FC 

fa^cf©m^{4S©B^ (^iW^-y^t^fe-rs) ^ 

^MfaSLtomT-UTtDiS. (l) KgVT.fcSftiMMtfT 
v\ 8IMSI&T«&5B*ffiy©il£(*fcLTBM©&# 

[0 0 2 0] 

"+Wn XX, (1) 

7Fu*£LT32«snTfe»K 1 5«, 
^iJ&afcttixj-fa. t©^s«A«»»a5i etc 

[0 0 2 3] -73, ^«c^]*)t±ibgP 1 2«» 
BffiMPIfr &^J«* -v "3 Hi U « t> ffi Lfc^pJ* 
■y7£8££iji||fg&l 6lcft*&r5o ««iaWfflJl 6tt, 
jtt'J l 5fr&#y&£ns»£ai:. W^tHUfl 
1 2fr£t tt J&£ft3^$j*>v7tlcg^T±$©^ 
(1) 0«fc9ft»W*fi9o »JH6*i:LT©HaMiy 

[0024] t&ktswia^iiw-rs 
ajSMatioT^^ns^tB^^^bTcaep 

fi^y k (k=l, 2, • n) *?X#SMJ£ 
S ft 3 ^ * H« it^ L T £«i ic IS 

T©S (2) ^ktcWL,TT 5 *^fcktffifiS<fi!t , 3iz: 
[0 0 2 5] 

•+Wn XXkn (2) 

[0 0 2 6] 

xxj (3) 



7 



(5) 
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*=0 

[0 0 2 8] S (4) <De* fcft/hfctS^Wfifcftfc* 
&£fc&©fll8W&fre££i:LTt4, e 2 
w, (i=l,2 •••) T'fSm^t (S (5) ) , i©*fflHC 



[0 0 2 9] 
[&2] 



(4) 



(5) 



[o o 3 o] s (5) frZttmmLvn ttfetbzrcisb 

(Dmmco^TMWt&o (6) , (7) (D&olCX 
ji . Y. ^r^a-TSi:, S (5) S (8) OfrWiSas 



p=0 



[0 0 3 1] 
[»3] 



(6) 



[0 0 3 2] 



A-0 



★ ★ [»4] 



(7) 



[0 0 3 3] 



^ ir [»5] 























' X 2n 










(8) 




Jl n2 


' X nn 
nn 













[o o 3 4] s (8) i*-micjE%U5mj£mi£tizt> 

<DT'&% 0 S (8) ffltmLJ£^©-»W*ff5«J» 
[0 0 3 5] ceDf6W«D-*fl9BI!8tcfe»ta¥Bk:«S 
meftm<D?FBSK.&B L t£ u s ^ > ^ a / -r X£Rfc 
mwt% 0 c<Dm&, ammmy* tLz/^xz-sz 

*<D?FSlcSH bT£ C 5 v V^i* / Y XfcttiU L 7cf§ 

i > mm® o m up 2 2 , ts «t tnEm^&am.» 2 6 

[0 0 3 6] s-CXttbuffiz 1 ti, «t&£ns«9fc* 
cDttltDTOcigH l t£ 1; £ v ; -r xk 

ns, 8c«aDttiL»2 3«, «»*n*±si^*»6 



[0 0 3 7] #mS«ItHa52 4 ti, 08&*tl5*5X* 
3^£#fc*7X3-K*IE£2fg£ira*a52 

6 fc«tfrf4. 

[0038] mm.mmL322^ ea&sns 

«y^*iHi^SSlin»»2 6fctfMft-rSo m^BSim 

40 |fg|32 6tCf4, »8WI5tf«t&SnS. iE^77 

SSi0liaJ2 6l4, Si«ttDttlLS52 2jSr60WeSn* 

(8) t«*r-**4«U ^JSbfc-r-^^Mffi 

[0 0 3 9] ?HftW^gffi2 7(4, {£|g2n5x-2 
£ScJl,-»TIES#gi£ (8) ^ft?<9t»«Lii*ffoT^ 
fflflUSfcWtHU WmLfc : FWG&»*;**'J2 8fc«*& 

-rs 0 y*U28(4, ^£ft4*ai«s*fettrt-s. 

50 EKDiatCUT^fe^^nTc^PM^aitf©^^ 



10 



(6) 



?l y 4 xm<o / y x*i»i-r s c k #t- 1 5 . 

[0 0 4 0] cof|B^o-llfiSfl5^tc4bnti.^-v7 p m3g 
CO^Tl 6 *#!HUTttWr So -y TV)* -y 

7m?>-0J£06 AK^U : tm*Vf<D*v~?W& 
cD-0!I%0 6 B ic^to 0 6 A *5ottf0 6 B lC*5V>t\ 
#»IS7WL»§«*f, "T^fe^ 0^1471/ 
-A£^U -K -2A^*l€n, 17 b- Ami, 2 

^n, nb-At, , 2 7i/-i.t©7U-^ 

to -?"LT, *LT^-r<0tf&*>y7 (0 6AT'1^77x 
*-y7\ 06 BTi4^$J*<y70 Tf&So $fc, 2 MA 

9$ fe * 7 x 2 -y 7°:fc <}; tf^ iJ * >y 7 s k L Tteffl £ n 

So 

[004 l]*fe, ^5^<y^«ii©-WT{4, SIB 
WftiBiRtiBWaaiSiRkRUli**. *7U-/»A»5 
^7X^-y7 P 4oottf^iJ^-y7 P i:LTW^til-ro COfc 
a6, 0 6T*t4, £P^&*-yX$£lco^T<D0^%* 

CttfT't5^7 7°fi§il(40 6 L T±i£ t fc © 

-y TT&iSfc^W* «y 7*©* >y TTffififctfaftSfeOT* 
oTtSK Sfc, ^X#'y7°^$J*-yX£$t>ffl 
t U-At>3g£7U-Afc4.tf^<Dffif£<D 27b 
-A£®££nSt><DT*t4&</\, £e>tC, ^X^yX 

-^iJ^yXkLT, l ffl<D7U-Afre>1t!8cf!<Z)ii^ 
(iff JfottK^fflifc*©** EJStrawft* -y Xflfig 

[oo4 2] ±MLrc£<Dfm<D-nm&mit* 

14, lW*»fX^;l/*^7«S©fl!l©Jl«ffljlI»i:taiffl-rs * 
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[0043] znmut. ±5£tfcc©«wo-n«ng 

[0 0 4 4] 

[0 0 4 5] LOftft, «fKiK|5|7^;l/*K:«t5/^X 

Haf5cii:^T?1?5o 
[0 0 4 6] Iot« »ltH, iSBOMftKfc^Tfc, 

B^na-rsiik^T^So 



30 



[Hi] c©fgW©-HJBBifi«**»i:oi/^r»iW1-a 
fcA6<DXa-y*0T*fcS o 

[0 2] ^7X»«S»£«ffll»CO^TttW-r«fc*i)€)l& 
20 IS0T*feSo 

[03] ADRcffiateoi,>T«wrsfci&©i»»H-e 

&So 

[0 4] c©56WO-HJ8}gffi©-SPO««eoi^TSi 
H.W Sfci6<DXP -y ^0T*So 

[05] ^ij^^rgm-rsMaico^Tiiiwrsfc* 

<D7a-y^0-e&So 

[06] *-yX<#ig&CO^Tl^tSfc&©^0^<fc 

[07] 1!e*Olir**^70«l*©-g9*^-r7*n'y 
^0T'feSo 

[08] 07tC^Lfc«$©HM©-^CO^Tf¥*fflfc: 
^T7D>y^07-feSo 
[EWStBfl] 
6 • • • 



[01] 



[02] 



2 




8/H 
AOC 



4 



• 



s 



[06] 



o 

7U-X»: -2 
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o o 

+ 1 +2 
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7U— 1»: -2-1 O +1+2 



(7) 
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(72)f6W# *M (72)fgB^# 

^jRi5p a n jl|Edfcp D p|l|6Ta7#35^ yr. JSR»SillKJfcffiJII6Te7#35% V- 

F #-A(##) 5C022 AAOO AC42 AC54 AC69 

5C059 KKOO LC01 MA05 MA14 MA23 
HA28 MA29 MC18 PP04 PP14 
SS14 



